Pesticide poisoning in a free-ranging lappetfaced vulture (Torgos   tracheliotus) S. OSTROWSKI, M. SHOBRAK THE use of labelled pesticides in agriculture has often caused raptor mortality (Balcomb 1983, Henny and others 1987, Goldstein and others 1996, Mineau and others 1999) . However, the link between the decline in some raptor populations and pesticide contamination is often difficult to establish. In the Middle East, circumstantial evidence has led Mendelssohn (1972) to suggest that the dramatic decline in the lappet-faced vulture ( Torgos tracheliotus) in Israel was due to its feeding on rodents, which had been poisoned by thallium for agricultural purposes. This short communication describes a case of exposure to insecticide in a lappet-faced vulture following an aerial insecticide spray operation. This episode appears to be important as it affected a vulnerable raptor species, thus representing, to the author's knowledge, the first documented case of pesticide poisoning of a bird of prey in Saudi Arabia.
An eight-month-old lappet-faced vulture was found alive near the city of Makkah, Saudi Arabia, in September 1999, and was admitted to the National Wildlife Research Center in Taif. The bird had been born in February 1999 at the Mahazat as-Sayd protected area, 300 km north-east of the city of Makkah, and had a radiotransmitter, a plastic wing tag and a ring. It appeared thin, was slightly dehydrated (<5 per cent) and displayed general weakness. It was ataxic and unable to hold its head upright (flaccid neck posture). The eyes, ear conducts, buccal cavity and osteoarticular examinations revealed no lesions. The bird showed no evidence of trauma, but there was bradycardia and dyspnea. Its rectal temperature was normal and there were no symptoms of digestive tract disorder. The bird weighed 4850 g, although its body mass in May 1999, at fledging, was 7100 g.
Because of the neurological symptoms and a history of locust control pesticide spraying in the Makkah-Taif region several weeks previously, a tentative diagnosis of insecticide poisoning was made. Symptomatic treatment was carried out; activated charcoal and kaolin/pectin (Kaopectate; Pharmacia & Upjohn) was given orally and 60 ml lactated Ringer's solution was administered intravenously. Blood samples were taken for haematological and biochemical analyses. A heparinised plasma sample was evaluated for cholinesterase (ChE) activity using a colorimetric assay (Cholinesterase kit; Sigma). A similar sample from a captive griffon vulture (Gyps fulvus) was also analysed as an unexposed control.
An above average packed-cell volume (65 per cent) and total protein values confirmed the mild dehydration state (Table 1) . Plasma creatinine, uric acid, triglycerides and serum glutamicpyruvic transaminase (SGPT) values were within reference ranges (Table 1) . Glucose and serum glutamic-oxaloacetic transaminase values (SGOT) were above the normal ranges. Seventy-three hours of starvation in pigeons induces hyperglycaemia rather than starvation hypoglycaemia (Lumeij and DeBruijne 1985) . In addition, glucose plasma levels are higher in juveniles than in adults and important variations occur with environmental stress (Lewandowski and others 1986 (Lewandowski and others 1986, Hochleithner 1994 ). Because of a low ChE activity (Table 1) , intoxication with an organophosphorus or carbamate pesticide was suspected. On day 2, the bird was given 5 mg of atropine sulphate (Atropine Sulfate 1 per cent; Aguettant) (1-03 mg/kg) by intramuscular injection, 60 ml lactated Ringer's solution intravenously, and 5 ml of kaolin/pectin orally. It showed immediate improvement. On day 3 it was reinjected with 2-5 mg of atropine sulphate (0.51 mg/kg) intramuscularly and 60 ml lactated Ringer's solution intravenously. One day after the first injection of atropine sulphate the neck was held upright, and ataxia progressively disappeared. Two days later the bird was able to stand up, and although still imbalanced, could walk. Total recovery was concluded six days after its arrival. It was held in captivity for two more weeks before being released 4 km west of its nesting site. It weighed 6950 g.
ChE inhibiting pesticide poisoning in raptors appears clinically different than is typically described for mammals. Clinical signs include ataxia, spastic nictitans, a detached attitude, inability to fly and, occasionally, convulsions (Dumonceaux and Harrison 1994) . Birds are 10 to 20 times more susceptible to ChE inhibitors than mammals, and young individuals appear to be even more susceptible (Humphreys 1988) .
Organophosphate and carbamate insecticides affect animals by reducing the levels of the ChE. Measurement of ChE activity in the brain and blood can indicate the intensity of exposure of animals to the insecticide, and a reduction of 80 per cent or more in brain levels is considered diagnostic of sublethal poisoning (Hill and Fleming 1982) . A decrease in plasma ChE activity of 50 per cent from normal is considered diagnostic (LaBonde 1991). Although there were no reference values for a lappet-faced vulture, the increase in ChE plasma activity as the bird recovered, confirmed the initial diagnosis (Table 1 ). Blood ChE levels of tawny eagles (Aquila rapax) exposed to fenthion, an organophosphate insecticide similar to fenitrothion, have been shown to drop from an average of 1423 mU/ml to 586 mU/ml (Bruggers and others 1989) . The ChE blood level found in the lappet-faced vulture was within the range described for raptors exposed to fenthion (136 to 840) (Bruggers and others 1989 (Steedman 1988) . Chlorpyrifos, at a rate of 250 g/ha, might also pose a hazard to migrating birds (Smith 1987) .
In Saudi Arabia, there are regular irruptions of locusts, representing a major threat to agricultural development. Thus, insecticide spraying is carried out on a very large scale. Scavenger and opportunistic raptors are useful sentinels in agricultural habitats. Being among the species likely to ingest pesticide-contaminated meat, they are much more likely to detect acutely toxic ChE-inhibiting pesticide contaminations than humans (Elliott and others 1997) . In Saudi Arabia, the normal diet of lappet-faced vultures consists of sheep, goat and camel carcases which are thrown away and only rarely buried or burnt (Shobrak 1996) ; therefore, secondary exposure to insecticide residues through feeding on contaminated carcases is likely to be the major threat for this species.
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